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Abstract
Background. The aim of this study is to assess the effect of parental and partner’s education and smoking behavior on an individual’s
chance of smoking cessation over the life course.
Methods. Self-reported life histories of smoking behavior, education, and relationships were recorded in face-to-face interviews with a
random general-population sample of 850 respondents and their partners (if present). The data were collected in 2000. A discrete-time event
history model is applied in the analyses of cessation over the life course.
Results. Parents’ education and smoking behavior (during adolescence) and partners’ education have no signiﬁcant inﬂuence on cessation.
Living with an ex-smoker or never-smoker increases the likelihood of quitting, compared to being single or living with a partner who
smokes. Respondents whose partners were ex-smokers are almost ﬁve times more likely to quit smoking than single respondents. They are
almost twice as likely to quit compared to those living with a never-smoker.
Conclusions. The difference between having and not having a partner seems as important for cessation as the difference between having
a partner who smokes, has never smoked, or has stopped smoking. An ex-smoking partner stimulates cessation more than a partner who
has never smoked. Studies into cessation should take into account partners’ smoking histories.
© 2003 American Health Foundation and Elsevier Science (USA). All rights reserved.
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Introduction
It has been estimated that less than 50% of all smokers
will quit permanently [1]. Therefore, the ongoing study of
social determinants of cessation, through cessation pro-
grams as well as unassisted quitting, is relevant. Many
studies on smoking cessation focus on sociodemographic
characteristics, motivation (stages of change), and beliefs of
people who participate in cessation programs [2]. Research
showed that successful cessation is more likely for men,
people with a higher socioeconomic status [3–6] and higher
motivation [7,8], and people who have more non-smokers in
their social environment [7,8–10]. Studies frequently focus
on speciﬁc groups such as adolescents [11] or pregnant
women [10,12–13]. Few studies use data from the general
population [14]. Relatively little attention has been paid to
the role of socioeconomic status and smoking behavior of
relevant others. This is especially true for quitting during
adulthood and general population samples.
There is much research on smoking initiation in adoles-
cence and the inﬂuence of parental socioeconomic status
[7,15] and smoking [16]. Studies on the effect of parental
smoking on cessation are more rare and only involve ado-
lescents [17]. With regard to partners, previous research
suggests that spouses inﬂuence each other’s health behavior
through their socioeconomic status, behavior, and support
[8,10,18,19]. In this study, we focus on the inﬂuence of
parents’ and partners’ characteristics on the chances of
quitting smoking over the life course. More speciﬁcally, we
employ longitudinal data from a general population sample
to assess the effect of parents’ and partners’ education and
smoking behavior on smoking cessation.
Previous research has often studied the effects of the
presence or absence of a partner but has not actually ad-
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[18,20]. Research has showed that people who are married
or live together have lower smoking rates and higher ces-
sation rates than single people [18]. However, the group of
married and cohabiting people is heterogeneous with regard
to the partners they live with. Partners’ education and smok-
ing behavior differ strongly among married or cohabiting
people. High-educated people have higher cessation rates
than low-educated people [21]. Are people with a high-
educated partner also more successful at quitting smoking?
A recent study showed that partner’s educational level is
associated with being a current smoker in addition to own
education [21a]. A Danish study [6] reported that having a
non-smoking partner at baseline increases the chance on
successful cessation during an 8-year follow-up period. This
suggests that partners’ characteristics should be studied in
addition to the effect of having a partner. In most studies,
partners’ education is not examined and partners’ behavior
is measured only at baseline or follow-up. If smoking be-
havior is measured at baseline, we do not know whether the
partner started or quit smoking after baseline. Furthermore,
non-smoking partners at baseline can be either never-smok-
ers or ex-smokers. Previous research has generally ignored
partners’ smoking histories and partners’ behavioral
changes over time. Moreover, there are three major limita-
tions to analyzing the determinants of cessation in a ﬁxed
time period such as follow-up studies [22]. First, loss of
information occurs because of (a) variability in the timing of
cessation among those who quit during follow-up, (b) the
occurrence and timing for those who quit after the obser-
vation period, and (c) any further duration of smoking for
those who did not stop. Second, time-dependent covariates
such as partners’ smoking behavior cannot be employed.
Third, if the effects of covariates on the hazard rate of
cessation vary with time, then the results become condi-
tional upon the length of the arbitrary ﬁxed time period. In
this study, we will apply event history analysis as a novel
method to assess the inﬂuence of parents and partners on
smoking cessation. Event history analysis has been used
before to study the determinants of initiation and cessation
of marijuana and illicit drug use [23,24]. It estimates the
effect of determinants and confounders on the likelihood of
quitting smoking during each year in which a smoker is “at
risk” of giving up smoking (i.e., has not yet quit) while
taking into account the changes that can occur over time in
the determinants and confounders.
The purpose of the present study is to answer the fol-
lowing research questions: (1) To what extent do parents’
education and parents’ smoking behavior (during adoles-
cence) inﬂuence the chance of smoking cessation over the
life course? (2) To what extent do partners’ education and
partners’ smoking behavior inﬂuence the chance of smoking
cessation over the life course? As a considerable number of
people live without a partner during a substantial part of
their lives, we simultaneously study the effect of having a
partner and the effect of the partner’s education and smok-
ing behavior.
Methods
We employ data from the Family Survey Dutch Popula-
tion 2000 [25]. This survey has two unique features. First, it
retrospectively recorded life histories concerning education,
relationships, and smoking behavior. Second, if a respon-
dent was married or cohabiting, the interview was also
conducted with his or her partner. Respondents were ob-
tained through a random two-stage sample in The Nether-
lands. First, a random representative sample of municipal-
ities was selected. Subsequently, a random sample of
inhabitants between 18 and 70 years of age was drawn. The
interviews consisted of a computer-assisted, face-to-face
interview and a self-administrated questionnaire. The coop-
eration rate was 47%. This relatively low rate was partly due
to the need to get both partners to participate. In general,
participation rates have been low in The Netherlands over
the past 10 years. The initial sample consisted of 850 pri-
mary respondents and 691 partners. In this sample, the
percentage smokers was 37.5 and 29.3% for men and
women, respectively. This closely resembles the prevalence
of smoking in the Dutch population. According to Statistics
Netherlands [26] 36.2% of men of ages 16 and older were
smokers in 1999/2000, while 30.6% of women smoked.
Twenty-eight respondents in the initial sample smoked ex-
clusively cigars or pipes. They were removed from the
analyses. Selecting respondents who had at one time
smoked cigarettes (for at least a year) left a sample of 512
primary respondents, of which 250 had quit smoking. The
number of cases used in the event history analysis varies
slightly among the models due to inadequate information on
partners or parents.
Measurements
Respondents were asked at which age they ﬁrst started
smoking and whether and when they had stopped smoking
for more than 6 months. From this information, we con-
structed a variable indicating cessation. This means that
respondents who quit less than 6 months were treated as
smokers. Respondents were also asked how many cigarettes
per day they currently smoke or smoked before they quit.
Smoking intensity is recoded in three categories: smoking
up to 10 cigarettes a day, 11 to 20, and more than 20
cigarettes. Another question asked if and how much the
respondent’s parents smoked when the respondent was be-
tween 12 and 15 years of age. We computed a variable
indicating whether one or both parents were smokers or
whether both parents were non-smokers.
We constructed four educational levels from the detailed
information of respondents, parents, and partners: primary
education or less, lower secondary education (including
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education (this includes university and vocational college as
well as postgraduate education). Respondents’ educational
level correlated moderately with fathers’ and partners’ ed-
ucation (0.4 and 0.46, respectively), but additional analysis
showed that there were no multicollinearity problems. In-
formation about smoking and education of the current part-
ners is taken directly from the interviews with these partners
(they were interviewed in exactly the same way as primary
respondents). Information on ex-partners was obtained dur-
ing the face-to-face interviews from the primary respon-
dents. They were asked to report the smoking behavior and
educational level of ex-partners with whom they had lived
for at least a year or to whom they had been married.
Statistical analysis
We employ a discrete-time hazard rate model to estimate
the likelihood of quitting smoking [27]. This way we obtain
hazard ratios that can be interpreted as the effect of the
independent variables on the likelihood (hazard rate) of
quitting smoking, for respondents who have not quit yet.
The most important advantage of the hazard rate model is
that it allows for time-varying independent variables next to
time-constant ones. As our data hold detailed information
on the smoking histories of respondents and their spouses,
we can include spouses’ smoking behavior at every point in
time. Likewise, the presence or absence of a partner is
known over time. Nor is a person’s educational level ﬁxed
over time. Most people have not ﬁnished full-time educa-
tion when they take up smoking. Their ﬁnal level of edu-
cation may change during the period that they smoke (that
is, during the time that they are at risk of cessation). We
estimate a hazard rate model by applying logistic regression
on a person–age ﬁle with smoking (0) or quitting (1) as the
dependent variable [27]. In the person–age ﬁle, every re-
spondent is represented by a number of cases equal to the
number of age–years that he or she was “at risk of quitting
smoking” (e.g., the years he or she was smoking) up to and
including the age–year in which the respondent quit. Re-
spondents who did not quit are included up to the time of the
interview because they were still at risk of quitting (right
censoring). Each case includes the state of the variable set
(e.g., age, education, partner’s education, and smoking) as it
was at that particular age of the respondent. We cut off our
analyses at a period of 40 years of smoking to have a
minimum of 30 cases in the older ages. In the analyses, we
modeled age by taking its natural log. We tried several ways
of modeling age and this proved to be the best ﬁtting and
most parsimonious method.
Technically, the model is deﬁned as P(t)  Pr[T  t  T
 t, x(t)], where T is the discrete random variable giving the
uncensored time of the event (cessation) occurrence [27].
The hazard rate P(t) is the conditional probability that an
event occurs at time t, given that it has not occurred earlier.
Logistic regression is used for the parameterization of the
hazard rate. In logit form it reads: log(P(t)/1  P(t))  a(t)
 1x1  2x2(t). A(t) is a set of constants varying by time,
1 is a vector of coefﬁcients for time constant determinants
(e.g., gender, parents’ smoking during adolescence), and 2
is a vector of coefﬁcients for time-varying determinants
(e.g., age, having a partner, partners’ smoking behavior).
The coefﬁcients of 1 and 2 and their standard errors are
used to calculate hazard ratios and conﬁdence intervals.
Results
In Table 1, we present the descriptive statistics of the
cross sectional sample of smokers and ex-smokers, and the
descriptive statistics of the event history sample (person–
age ﬁle). There were 304 men and 208 women in the
sample, 142 and 108 of whom had quit smoking, respec-
tively. There were more men than women in the sample
because men have higher initiation rates. Most smoking
initiation took place in late adolescence; between 15 and 18
years of age, 55% of the respondents started smoking.
Thirty-one percent started at a younger age and 14% took up
smoking after the age of 18. On average, women took up
smoking later than men did, namely at age 17, whereas for
Table 1
Descriptive statistics of the independent variables in the cross section
and the event history ﬁle of ever smokers
Cross sectional
a Event history ﬁle
b
% or mean
(SD)
% or mean
(SD)
Age 45.3 (13.2) 29.9 (10.8)
Female 40.6% 37.2%
Primary education 16.3% 21.9%
Lower secondary education 27.9% 32.6%
Higher secondary education 34.1% 29.4%
Tertiary education 21.7% 16.2%
Smoking intensity  11 cig./day 37.6% 31.7%
Smoking intensity 11–20 cig./day 39.2% 40.9%
Smoking intensity 20 cig./day 24.2% 27.5%
Initiation age 16.1 (3.62) 16.03 (3.64)
Living with parents 7.8% 21.6%
Father primary education 40.0% 23.7%
Father lower secondary education 32.4% 37.1%
Father higher secondary education 15.7% 21.5%
Father tertiary education 12.0% 17.8%
Smoking parents (age 12–15) 84.6% 86.5%
Living with partner 82.1% 68.5%
Partner primary education 16.8% 23.7%
Partner lower secondary education 32.3% 37.1%
Partner higher secondary education 28.9% 21.5%
Partner tertiary education 22.1% 17.7%
Smoking partner 35.1% 55.4%
Ex-smoking partner 36.4% 8.9%
Never-smoking partner 28.5% 35.7%
a n  512 (smokers and ex-smokers).
b n  10,454 (person years in the analyses with parents); n  11,380
(person years in the analyses with partners).
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age (32) is lower than men’s (39). Fig. 1 shows the hazard
rate of cessation by smoking duration for all respondents.
As found in previous research, the likelihood of quitting
smoking increases with duration (or age as duration and age
are highly correlated due to relatively little variation in
initiation age).
Tables 2 and 3 show the results of the event history
analyses. As found in previous studies, our results show that
older respondents are more likely to stop smoking (P 
0.001) [5,6,28]. Men appear to be more likely to quit smok-
ing than women but the differences are not signiﬁcant (P 
0.07 to P  0.18 in the four models). Higher-educated
respondents are more likely to quit smoking than respon-
dents with a primary (or no) diploma. On average, the
highest educated respondents are more than twice as likely
to stop smoking than the members of the lowest group are
(P  0.001). The differences between respondents with
secondary and tertiary education show the expected pattern,
but they are not signiﬁcant (P  0.05).
Respondents who started smoking at an older age are less
likely to quit smoking (P  .05). In the literature, late onset
usually has a positive effect on cessation, although not all
results are consistent [29]. Those who smoke more than 11
cigarettes daily have a smaller likelihood of giving up
smoking than respondents smoking up to 10 cigarettes a day
(P  0.01). These ﬁndings reconﬁrm those found in earlier
cross sectional and follow-up research [5].
In Table 2, our expectations concerning parental inﬂu-
ence are not conﬁrmed by the data. Neither fathers’ educa-
tional level (model 1) nor parents’ smoking behavior during
respondents’ youth (model 2) is associated with smoking
cessation later in life. Respondents have lower odds of
quitting as long as they are still living with their parents (P
 0.01). We entered an interaction term for “living with
parents” with fathers’ education and parental smoking to
test whether parental inﬂuence decreases when respondents
move out of the parental home. These interactions were not
signiﬁcant. We also tested whether the intensity of parental
smoking matters, but this too did not yield signiﬁcant results
(results not shown).
Table 3 presents the results of two models testing the
impact of partners’ education (model 1) and smoking be-
havior (model 2) on cessation. The effects of gender, smok-
ing intensity, and initiation age on the hazard rate of ces-
sation are similar to those in the previous models. Notice
that introducing information on partners decreases the age
effect considerably in the second model. Concerning the
role of partners, we observe that living together with a
partner almost doubles the likelihood of quitting compared
to being single (controlled for age effects; P  .01). Model
1 shows that, if a partner is present, partners with primary
education have a signiﬁcant negative effect on the likeli-
hood of cessation (P  0.04), compared to partners with
tertiary education. After controlling for partners’ smoking
behavior, however, this effect was no longer signiﬁcant
(results not shown). We tested whether women are more
inﬂuenced by their partners’ education than men are. The
interaction term of partners’ education with sex did not
yield a signiﬁcant result; men and women did not differ in
this respect.
From the second model in Table 3, we observe that
partners’ smoking behavior itself is important (P  0.01).
Compared to having a never-smoking partner, living with
an ex-smoker doubles the chances of quitting (P  0.001).
Respondents with partners who smoke are the least likely
quitters of those respondents who live together with a part-
ner. Moreover, respondents whose partner smokes do not
Fig. 1. Harzard rate of smoking cessation by years of smoking duration (n  512, circles proportional to the number of cases).
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of quitting smoking (OR 1.37, P  0.14). Respondents
living together with an ex-smoker, on the other hand, are
almost ﬁve times more likely to quit smoking than single
respondents are (OR 4.96, P  0.001). These ﬁndings hold
true also after controlling for partners’ education. We
checked whether simultaneous quitting by both partners
caused the effect of having a partner who is an ex-smoker,
but this was not the case. Only in four couples did both
partners stop at the same time, and excluding them from the
analyses did not change the results.
Discussion
In contrast to some studies on smoking initiation, we did
not ﬁnd an effect of fathers’ educational level or parental
smoking behavior on smoking cessation over the life
course. Our results do show that partners are very important
for smoking cessation and that this goes beyond the pres-
ence or absence of a partner. The presence of a partner had
a positive effect on cessation. However, we found that
partners’ smoking behavior had a signiﬁcant effect on
smoking cessation. Partners who were ex-smokers or never-
smokers had a more favorable effect than partners who
smoked. A smoker was more likely to quit smoking if
his/her partner had quit smoking in the past than if his/her
partner smoked or had never smoked. The difference be-
tween having or not having a partner seems as important as
the contrast between having a smoking partner and a partner
who has quit smoking. Living with a smoking partner seems
to reduce the chance of quitting as much as living without a
partner. Partners who are ex-smokers have the strongest
positive effect on cessation. Partners’ education on the other
hand does not play a signiﬁcant role in cessation after
controlling for partners’ smoking behavior.
Before elaborating further on our results, we need to
discuss some possible limitations of our study. We used
self-reported smoking data and retrospective questions. Al-
though some misclassiﬁcations cannot be ruled out, previ-
ous research has shown self-reported smoking data to be
accurate [30]. The reliability of retrospective questioning
depends very much on the nature of the subject and the way
Table 2
Results from discrete-time hazard rate models of parental inﬂuence
on smoking cessation
Independent variable Chance of successful cessation
Model 1 Model 2
HR (95% CI) HR (95% CI)
Log age 2.95 (1.87–4.63) 3.06 (1.93–4.84)
Gender
female 1.00 1.00
male 1.24 (0.94–1.64) 1.23 (0.94–1.62)
Education
Primary 0.40 (0.25–0.64) 0.45 (0.28–0.70)
Lower secondary 0.72 (0.49–1.07) 0.77 (0.53–1.12)
Higher secondary 0.77 (0.53–1.11) 0.86 (0.60–1.24)
Tertiary 1.00 1.00
Cigarette smoking
1–10 cigarettes a day 1.00 1.00
11–20 cigarettes a day 0.49 (0.36–0.68) 0.52 (0.38–0.71)
 21 cigarettes a day 0.59 (0.42–0.83) 0.57 (0.41–0.81)
Initiation age 0.95 (0.91–0.99) 0.95 (0.91–0.99)
Living with parents
yes  1, no  0 0.56 (0.39–0.82) 0.61 (0.42–0.89)
Father’s education
Primary 1.19 (0.74–1.92)
Lower secondary 1.21 (0.74–1.96)
Higher secondary 1.09 (0.64–1.87)
Tertiary 1.00
Parents smoked during
adolescence
yes  1, no  0 1.03 (0.70–1.51)
Total at risk 10,791 10,454
Events 235 233
Log likelihood 1,085.54 1,073.70
Note. Data from the Family Survey Dutch Population 2000. HR, hazard
ratio; CI, conﬁdence interval. Models 1 and 2 are not mutually adjusted for
parental characteristics.
Table 3
Results from discrete-time hazard rate models of partner’si n ﬂuence
on smoking cessation
Independent variable Chance of successful cessation
Model 1 Model 2
HR (95% CI) HR (95% CI)
Log age 2.94 (1.90–4.57) 2.20 (1.40–3.46)
Gender
Female 1.00 1.00
Male 1.20 (0.92–1.57) 1.29 (0.97–1.70)
Education
Primary 0.51 (0.32–0.82) 0.45 (0.29–0.69)
Lower secondary 0.76 (0.51–1.11) 0.70 (0.49–1.00)
Higher secondary 0.85 (0.59–1.22) 0.83 (0.58–1.18)
Tertiary 1.00 1.00
Cigarette smoking
1–10 cigarettes a day 1.00 1.00
11–20 cigarettes a day 0.48 (0.35–0.65) 0.47 (0.35–0.64)
 21 cigarettes a day 0.57 (0.40–0.79) 0.60 (0.43–0.84)
Initiation age 0.96 (0.92–0.99) 0.96 (0.93–0.99)
Partner
0  no, 1  yes 1.89 (1.29–2.79) 1.95 (1.32–2.89)
Partner’s education
Primary 0.60 (0.36–0.99)
Lower secondary 0.83 (0.54–1.21)
Higher secondary 1.11 (0.74–1.66)
Tertiary 1.00
Partner’s smoking
Smoker 0.59 (0.43–0.82)
Ex-smoker 2.02 (1.38–2.97)
Never-smoker 1.00
Total at risk 11,367 11,380
Events 250 250
Log likelihood 1,147.35 1,132.25
Note. HR, hazard ratio; CI, conﬁdence interval. Models 1 and 2 are not
mutually adjusted for partners’ characteristics.
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rospective data is best for more salient events [31,32]. Our
retrospective data concern clearly deﬁned events, such as
quitting smoking, getting married, or cohabiting, which are
all but trivial for most people. Before answering retrospec-
tive questions on smoking behavior, respondents reported
their educational and employment histories, aided by a
timetable. This will have improved their ability to recall
their smoking history. Moreover, the main issue in using
retrospective data, at least in correlational analysis, is not
whether there is no measurement error at all, but rather
whether there is a systematic measurement error associated
with indicator or outcome variables that leads to a seem-
ingly false conclusion. We have no reason to assume such
systematic errors in our sample. Random errors, on the other
hand, will make it more difﬁcult to ﬁnd conﬁrmation for our
hypotheses. We would like to encourage replications of our
model with prospective research.
For all models, we checked whether the onset of serious
chronic conditions, such as respiratory or cardiovascular
diseases, affected cessation. Respondents were asked at
what age they ﬁrst experienced serious chronic complaints.
Controlling for the onset of these complaints did not affect
any of the results presented in this study (results not shown).
The lack of evidence for parental inﬂuence on cessation
in our sample may partly be due to a selection problem and
lack of detailed information on parental smoking. By deﬁ-
nition, our sample includes only persons who have smoked
at one time or still smoke. The greatest parental inﬂuence on
smoking behavior appears to lie in initiation. For initiation,
there is a bivariate association between parental smoking
and respondents’ smoking. Respondents whose parents
smoked were more likely to be smoking at the time of the
interview or to have smoked at one time, compared to
respondents whose parents were non-smokers (odds ratios
and 95% conﬁdence intervals of 1.53, 1.02–2.28; and 2.32,
1.63–3.29, respectively). A recent U.S. study [17] showed
that parental cessation discourages uptake of smoking and
increases cessation in adolescents. Given the differences in
partner effects by smoking status, we could well have found
parental effects if we had had more information on parental
smoking history.
We did not ﬁnd signiﬁcant gender differences, although
the results suggest that men are more likely to quit smoking
than women are. This would be in line with the ﬁndings of
a general population study in Denmark [33] where male
gender was associated with higher cessation rates. We think
that the relatively small sample size is the most likely reason
for the lack of support in this study.
The results found for partners’ smoking behavior call for
more research into why a partner who is an ex-smoker
increases the chance of cessation, compared to a partner
who has never smoked or one who still smokes. Cessation
programs could learn from the experience of these couples.
Ex-smokers might want to ban all smoking in their homes
(for health reasons). They might be more aware of the
problems associated with stopping and/or they might be
better at supporting their partners. They also might act as
role models, inspiring the smoker to try quitting as well.
Smoking partners, on the other hand, might act as negative
role models and cause early relapse. Cessation research
studying social support and inﬂuence from the social envi-
ronment should take detailed information on partners and
other “signiﬁcant others” into account. Event history ap-
proaches seem fruitful in contributing to our knowledge
about smoking cessation. In future research, we also plan to
study the impact of other events on cessation over the life
course.
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